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shows London penetration depth ∆λ(T ) in the full temperature range for all compositions before (solid lines) and after (dashed lines) electron irradiation. In our measurements, the saturation above T c occurs when λ(T ) becomes of the order of the sample size (size limited) or normal -state skin depth. In the former (size -limited) case, the curve is flat above T c which is the case for x = 0.2 -0.40. However, in the latter (skin-depth limited) case, the curve shows temperature dependence above T c since the skin depth changes with temperature which is the case for x = 0.54 -1.00. Then, the resistivity, ρ(T ), can be evaluated from the measured skin depth, δ(T ) = (ρ(T )c 2 /2πω) 2 , where ω = 2πf is the resonator frequency. In fig. S2 , the resistivities obtained from the skin-depth are plotted. There is a good consistency between two types of experiments. In general, the resistivity at T c of (Ba 1−x K x )Fe 2 As 2 decreases monotonously with the increase of x [44]. The resistivity change upon irradiation at T = T c (∆ρ(T = T c ), obtained from the skin depth, is plotted in comparison with ∆T c /T c0 in Fig. 3 .
T -MATRIX FITTING PROCEDURE
A minimal two band model is used to fit the penetration depth data for pristine samples. One of the band represents the hole pocket throughout the phase diagram. Before the Lifshitz transition, second band represents the electron band and after the Lifshitz transition second band represents the other hole band. We use gap magnitudes as the fitting parameters and along with an overall scaling factor, which takes care of the Fermi velocities and density of states for various doping. Model gap functions are ∆ 1 = ∆ 01 (1.0 + r 1 cos 4φ) (S1)
We first fit the low temperature penetration depth for the pristine samples, and find the gap values in the units of pristine sample's transition temperature T c0 . The fits are shown in fig. S3 .
Once we determine the gaps, we find the interactions which generate these gaps within the weak -coupling BCS approximation. We parameterize the interaction potential in a simple form, where, to reduce the number of parameters, we have assumed the angular form factors in the interactions to be the same as in the one in the gap structure
V 12 = V [(1.0 + r 1 cos 4φ) (1.0 + r 2 cos 4φ ) + (1.0 + r 2 cos 4φ) (1.0 + r 1 cos 4φ )] (S4)
Here V ij denotes the interaction between i th and j th band. After finding the interaction parameters, impurity scattering is treated within self-consistent t-matrix approximation [41, 42] . Before the Lifshitz transition, we consider a moderate interband scattering. The ratio between the interband and the intraband impurity potential is 0.6. We fix this in order to obtain the best fit. After the Lifshitz transition, interband scattering involves two concentric hole pockets. This involves a small momentum transfer, hence after the Lifshitz transition, we take equal strengths for the interband and intraband impurity scattering potentials. Figure S3 shows the fits for different doping levels with the experimental data. The effect of disorder on Tc within this model for the same parameters used for penetration depth fitting is shown in fig. S4 panel (b) . Note, for fitting low temperature penetration depth a minimal two band is sufficient, but for quantitative explaining Tc, a full multiband approach with realistic Fermi surfaces is required. 
